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(57) Abstract: 

PROBLEM TO BE SOLVED: To clean a cleaning object 
with the contact holes of high aspect ratio and even at 
high step parts very cleanly without remaining water 
marks by cleaning the cleaning object adhered with 
foreign objects in the sequence of wet cleaning, vacuum 
drying and dry cleaning. 

SOLUTION: The foreign objects 3 adhered to the surface 
of a cleaning object 100 are removed with the wet 
cleaning by bringing foreign object in contact with 
cleaning liquid (water) 4. After the wet cleaning, the 
water 4 remaining inside the contact holes 1 of high 
aspect ratio and in high step parts 2 is dried by vacuum 
drying. The vacuum drying is a method of drying that 
promotes the evaporation of liquid by decompressing the 
atmosphere around the cleaning object 100. After drying, 
a water mark 5 and the residue 6 of contamination 
contained in the water 4 are removed by dry etching. 
With this, the inside of the contact holes 1 of high 
aspect ratio and the high step parts 2 are dried 



effectively without leaving the water mark and highly 
clean semiconductor substrate 100 is obtained. 
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#315 2 9 t<DH. *5<fctA gfe#352 9 i«8 0 

urn*, tn^n^-Y?vvf2 3^uT«i$nT*5 

[0 0 7 5] D — H • T>n-HS152 8f^ iJ^t^O 

^#SC2 9{i, ^X/N7 0^x.y hgfe#, E£f£ 
msJ;^ P ife^t^MfCcfc Off 5«M»-c» 0 , 

^ssmi 9 0D«fe#^Btra«o«ifig^w^-^o ^x^a 

J» *3 Ofi. 3M52 9K3R0#ttSnT*»3, 

#^CD^X7\ 7 &W<Dm&l&—fe\Z®;-Dfr#)<DWi&-?& 

[0076] *-T> *3taftWK:^t* ; E=-^«W|3 0 \Z 
-D^-zwm-t&o fciS^ i£$m&\<D^:-*?mMZ 0©A 
-^fx/TOi, aiOfc^-TJ;^^ t>ij-9i 
33Efg»l 0lfeJ;[W»Mlit (CP 
U) 1 0 2 *{iA^1f^!!tSgS 1 0 3 

[0077] #mmMe>'E-y-mM3 o«> 09fc*-r 

^i? -5-fc>-^9 1 ^#3152 9<D$mm&9 4\ZW£&ft 

\zfevxM\JtB8gm.9 2^.wm^wm%.9 3 1.* 
3 $smm& 101 c*6^u«e>fia#*tut'f > 

Zhy?i/3>&CP\Jl 0 2d^Hff-r-SC<!i{cJ;«9ll 
[0 0 7 8] m.VW6£&8L9 2it. 90>®mm 

m9 4zmtfi]2izmft-£i±&z.ii\z£K), H^-r^#^ 

SO (D^XA7*«ai^X-y h*5fc*H^>Al 9^®Xtf> 
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10 {wdimm,2^ kru v^tmzmmf 

[0079] mm®. 93a I* ^mtmrmzsm 
^n-So wm®.^z\^ 01 lfc^-Tck-ptc. jgs>£ 
n-5<h£t\ -fe>y-9 i^LTH^-rtsfe#^o)^x/\ 
7^®<D«^^*ii* (x-^y^i id. 

WrVf\ 12). aaMtELhK:ni»T?**Tii. SOW 

A7*fi£l^a58 0^210. #yS£J&Tf£ (T^-y^l 
13). S^ckOfS&SftT^nKf, «HW^g9 3 

MUKBfcf® 9 2 IC, ^XA 7 *-i7X»y bft#5P^ 
>A*1 9NH£-t>\ ^^T-TS ttfy^l 1 
4) „ £©*WfN§i:9 3K:«k9, *»^J(D5SMS 3 

[oo8o] *$mmcof$mm8 okl-dktvl 

mm-\ >A3 1 ^t>A*3 1^7^t«i 
#X«Siil3ai, ^>A^£iq$^5fc*©in 

Hft^>^3 2^ ^t>^3 ift&m&rz>rc.&<DM£. 
smms 1 8 d tzffiz.z>o am^^>/^3 1 j*afc«» 

WH#3 3jWR**5ftT^*. 
[0 0 8 1] _fciB©X^y 7l 1 3©^ ft^gr*^ 

xa 7 «, j»si»iitc«fc o jsk^v >a 3 1 ftoss*^ 

8 0U. CVDK^OSWBtaSBtr-So T&£>%» 
K^fi^SB 1 8 d K<fc 0 >A 3 1 F*g©#ffl^Sr® 
51 VTcM. XxmAfflfc 1 3 a K«fc 0 !8IJ!ieft<D#X 
lft>A*3 1fCiAU iP^ffl^>^3 2tC<fcO^X 

a 7 ^irt^-rn^. #xn 7 si® § utAt 

fc, ]i5EECD«ES:robire#SSffi J ?>-7'r^aiftWgl 5 

-So 

[0 0 8 2] 

*ra»a*«Hfiu >)iy^m ssrT^hJt© 

te.¥mfogm&&ZZ£.1brz&Z>o tot, aHffPiCJ: 



(11) 4WF9-2 7 5 08 5 
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C £4S< d <hdtT€-5„ 

[0®©<B¥J&^] 

[0 1 ] ^mm<D^mmm^m vrz.mmm^s>^o 
m 2 ] mm 1 ic^tt-sn >^ hx-jvoymz 

mrtz.#><D. ~>U3>^A©a$#l0r®0"?*<5o 

[0 3 ] mm 1 ©&^e©»^£^i&930-e$> 

10 [04] lTfflt,^^Ua>^X/\CD3l$#»r 
®01?$>-5. 

[bis] imm5\zm-f^,^mm.(D^)nyoxj\m 
[0 6 ] mmm 1 9 0m&mwmi&&*ftWfflT! 

[0 7 ] 2 0 (Difem£B©*fi££*-n&^0T 

[0 8 ] mmm 2 1 <D&mkm<nmi&Z7n-tmmm-? 

<£>-5>o 

20 [09] &Mfti2 io^-*mm<t>mmim'?$> 

[010] Hffiftl 2 1 ©tr^OA- H ^X7#t 
J&0-C&3. 

[0ii] ^jfi^j 2 1 <D^-?ffl&<mm*mrm\ 

0T*-5o 

l-3>^^hjj>— Jk 2-lBi^ll9S> 3-IM&, 4- 
5 -9*— 91—9. 6 -fm> 7—>Un>^7X 
/V 8-*7*"W M*n>^h*-;k 9 -5i?U-> 

j» Un>M, 1 o-F7-f*fe*H^>A\ 12-S^ii^ 
13. 13a-^X«m 14--4ttT-f> 
14a--#X3IAP. 1 5-V-T^D^«ai> 16-* 
^4»^>>^> 17-53Sg> 18, 18b~d-«^ 
»^B> 18 a. 1 8e-M£m\n. 1 9-^1 
>yh^^>A\ 2 0-ifHi^ 2 2-Xtf>^ 2 
3 • • y— h/N'JP^ 24- 7\* •> f^X y h^^i' > 
A, 2 5-RCA«aWt. 26--7>yl85fe#lf, 27 - 
*^^> 2 8 - D-P • 7>a-F&. 2 9~ &i& 
& 3 o-^m 3 1-«ft>/l 3 2-iD 

^ m?>7* 3 3-Wfr&, 4 0-WHE«P> 4 1-WPI- 
i*®, 6 6 1 -«3iWE*fcl4U 

8 0-^BiaJ. 9 1-t>t. 9 2-Mbti 

9 3-«w?a 9 4-»g^a, i oo -±m 

ft-Wfo. l 0 l -3£!Etiii» l 0 2 • ••4«ifeiglS$!S§£ 

e, 1 0 
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